) the patterns therefore have spatial frequencies of 0.3 cycles per degree (cpd), 2.3cpd and 9.4cpd. 5 The original test instructions quoted approximate spatial frequencies for each grating (0.5cpd, 3cpd and 12cpd), which are closer to the frequencies obtained at a viewing distance of 0.5m. 6 These estimations led to some inaccuracies in the values cited in the literature. The exact spatial frequencies for different viewing distances were provided in the second edition of the test instructions. 5 To date, the Pattern Glare Test has been used clinically to assess the greater susceptibility to visual stress (perceptual distortions and associated discomfort) in symptomatic individuals, particularly those with migraine. The test has also been used to identify those individuals whose reading speed or symptoms are likely to benefit from coloured filters. 1, [7] [8] [9] [10] [11] Neurological mechanisms for the distortions have been proposed. Wilkins et al. 12 drew attention to the similarities between the patterns that induce discomfort and distortion and those that evoke seizures in patients with photosensitive epilepsy. Subsequently it has been shown, that in individuals with migraine, the visual cortex is hyperexcitable, 3,13,14, and it is possible that the distortions and discomfort reflect this hyperexcitability. 15,16, On the other hand, it is also possible that the distortions arise from peripheral factors.
Campbell, Robson and Westheimer 17 argued that perceptual instability may arise from accommodative fluctuations. Accommodative fluctuations have been reported to be greater in individuals who experience visual distortions and benefit from coloured filters. 18 The accommodative lag is greater in individuals who report visual discomfort 19, 20 , and pattern glare, 21 although these differences may take time to appear and be more apparent at close viewing distances. 20 Close viewing distances affect not only accommodation but also vergence. Convergence insufficiency is known to be associated with symptoms of discomfort and distortions. 22,23, Viewing distance might therefore be expected to affect the distortions and discomfort reported in the Pattern Glare Test because of changes in accommodation and/or vergence. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 60
The aim of this study was to investigate the effect of viewing distance on the symptoms of pattern glare. It was hypothesised that there would be more symptoms of pattern glare in response to the nearer targets, which required greater accommodation and convergence. The symptom list used in this study included somatic symptoms because these are often reported in addition to perceptual distortions. Examiner 2: The three spatial frequencies were presented in random order, once at each viewing distance, and the viewing distances were also presented in a random order. The participants were asked to look at the fixation spot in the centre of each grating. After 5 seconds, participants were read a list of 15 symptoms (shown in Table 1 ). The list of symptoms was that used by Allen et al. 21 with the addition of 'fading'. Participants were asked to grade each symptom in order, on a scale from 0 to 10, where 0 meant they experienced no discomfort (no experience of the symptom) and 10 meant that the symptom was very uncomfortable.
Methods

Participants
Insert Table 1 here 
Results
The number of perceptual distortions reported (red, green, blue, yellow, bending, blurring, shimmering, flickering, fading, and shadowy shapes) were summed to give a perceptual score (maximum of 10) for each participant. The number of somatic symptoms reported (pain, discomfort, nausea, dizziness, and unease) were summed to give a somatic score (maximum of 5) for each participant. The data were not normally distributed, so non-parametric tests were used.
The average number of perceptual and somatic symptoms for each of the three spatial frequencies and four viewing distances are shown in Tables 2 and 3 respectively. Figure 1 shows how many participants reported each symptom in response to the 0.3cpd, 2.3cpd and 9.4cpd gratings presented at 0.4m. 43/100 participants reported at least one symptom of pain, discomfort, nausea, dizziness or unease when viewing the targets at 0.4m. The same significant relationships were found for the targets at 0.8m (χ 2 (2)=33.8, The above analyses were repeated based on the grades of each symptom, and gave similar findings.
Insert Tables 2 and 3 about here
Insert Figure 1 here
Using the original Pattern Glare Test list of symptoms
To allow the present work to be compared with the norms in the literature 
Effect of the order of testing
Discussion
Neither the average number of perceptual symptoms nor the average number of somatic symptoms was affected by viewing distance (0.4m, 0.8m, 1.6m and 3.2m). There was nevertheless a large effect of spatial frequency (0.3cpd, 2.3cpd or 9.4cpd), which was similar for both categories of symptoms and all four viewing distances. This suggests that symptoms of pattern glare are not influenced by greater demands on accommodation or vergence at close viewing distances, and is consistent with a predominantly neurological basis for the effects, as previously proposed.
It should be noted that the prevalence of binocular vision anomalies and accommodative dysfunction in this study was unknown. There is a lack of epidemiological studies concerning the prevalence of these conditions 24 , but 5% has been estimated. 25 In a sample of symptomatic patients, the prevalence was larger (22%). 26 Since the present population was not selected as being symptomatic in everyday life, the presence of these abnormalities was likely to be small. A sample of symptomatic patients, likely to have a 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The current study consistently demonstrates that participants scored higher (had more symptoms) on the highest spatial frequency target at all viewing distances. This was also reported by Evans and Stevenson for normal participants. 6 Conlon et al. 27 reported that participants with low and moderate levels of visual discomfort found gratings with 8cpd and 12cpd more unpleasant to observe than those with a spatial frequency of 4cpd.
On the other hand, individuals with high levels of visual discomfort found 4cpd gratings more aversive than those with higher spatial frequency. 12, 27 The most aversive spatial frequencies therefore appear to depend on the overall level of visual discomfort that the participant experiences. Although it remains possible that individuals with low levels of visual discomfort are more affected by illusions attributable to mechanisms that involve accommodation/vergence and less by neurological mechanisms, there was nothing to suggest that the nature of the symptoms reported varied with viewing distance.
Although there was no effect of viewing distance in this study, which controlled for spatial frequency, varying the distance at which the Pattern Glare Test is held has a large effect on the spatial frequency of the gratings and will influence the reports of symptoms for this reason. Evans and Stevenson 6 suggest an alternative method of scoring the Pattern Glare Test where the score for the highest spatial frequency target is subtracted from the score for the mid-spatial frequency target (the "3-12 difference")
The normal value for the difference (mean = -1.17, SD=1.52, 95 th Percentile=+1) and shadowy shapes, others). In the present study, symptoms of pain, discomfort, nausea, dizziness and unease were included, increasing the potential sensitivity of the test.
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